Reactions of superoxide with the myoglobin tyrosyl radical.
The contribution of superoxide-mediated injury to oxidative stress is not fully understood. A potential mechanism is the reaction of superoxide with tyrosyl radicals, which either results in repair of the tyrosine or formation of tyrosine hydroperoxide by addition. Whether these reactions occur with protein tyrosyl radicals is of interest because they could alter protein structure or modulate enzyme activity. Here, we have used a xanthine oxidase/acetaldehyde system to generate tyrosyl radicals on sperm whale myoglobin in the presence of superoxide. Using mass spectrometry we found that superoxide prevented myoglobin dimer formation by repairing the protein tyrosyl radical. An addition product of superoxide at Tyr151 was also identified, and exogenous lysine promoted the formation of this product. In our system, reaction of tyrosyl radicals with superoxide was favored over dimer formation with the ratio of repair to addition being approximately 10:1. Our results demonstrate that reaction of superoxide with protein tyrosyl radicals occurs and may play a role in free radical-mediated protein injury.